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Ihe clock can be stopped aL the eni) of either phase, for 
several redsons. Usually the clock stops at thy end of the read phase 
rererrori lo as "wait". Ihis leaves ihn clock in the Inactive high 
slate, and leaves tho latches on the pomories open. Ihu clock can wait 
because the machine was commanded tt hall by the diagnostic interface 
because a s \ii() 'o-slep commanaoU by the diapnoslit inlprface has 
conipleLco. Pecauso uf an error such as a parity error, because of the 
stalis'.ics counter ovoiTlowing, or because of a memory -wa It 
condition Ihis latter condition li.ipfiens if a main inenory cycle Is 
iniliatiid while a previous cycle is still in progress, or if the 
profi' am calls for the result o*" a main memory read before the 
bii: coniro! ler has granted the bus access needed to perforni that read cycle 
During a clock wait, the processor clock slops, but the 
ciuck to the rcsl oi the system (the bus Interlace and XBUS devices) 
continues to rur, allowing them to opurate. When the processor 
fiiiishos waiting the processor clock starts up in synchrony with the external 
c 1 ock . 

The clock can also stop at the end of the write phase, referred 
to as "hanii' . This is used only during memory roads. If the processor 
calls for the result ot a mad which is in progress but has* not yet 
comp lOLcd, it hangs until ihc data has arrived frciu memory and 
iiifficient lime .lias passed for the data lo flow ihroi-gh the data paths 
arid .-ippea.- on the out|Vul bus. Ihis is also sufficiont time for the 
parity of tho data to be cboctted. in the case of a hang, both cloclcs 
sUifi. whiLh allows Uiera to reilart synchronously without any extra 
dphiy. In this way, the speed of the processor is adjusted to exactly 
match the ipecd of the memory. 

i!4The Bus InterfacecO ' 

The Dus Interface connects the CAOR machine to two busses 
the DniPus and the XUus. The Unibus is a rcdutar pdpll bus, used to 
aliach peripheral devices, especial iy commercial devices designed for 
ihu PDIMI line. Ihi.' Xbus is a 3?-bit uus used lo attach memory and 
h igh-tiei fonr.ance portpheial devices, such as disk. Ihe bus interface also 
includes lh(> Miagiioilic interface, which allows a unibus operator, 
such at a pd;ilO, a pupil, or anoliier lisp mnrhinc, to control the 
(>por,Tlion ol ihe iiaci'tne. haruwar-? to pass interrupts 

from Lliy iMibus and the Xbus to the processor, the logic which arbitrates 
the Xbus, and Ihe logic which arbltr.ites the Unibus in the absence 
(j\ a pdpll on that bus. 

Ihii Uus Intsrfacfi allows ttio CADR machine to access isemopy 
on thr Xbut an;! devices on Ihc Unibus, allowi independent devices on the 
Xbur, I" access the Xluis (only), «n(i allows Unibus dev icei lo access Xbus memory 
I through e map since i.ho I'nibus address .space is not big enough.) 
liiiffcring i.- provided when the Unibus accesses the Xbus. 
to corvurt a 32-b(t word inio a pair of 16-bit words. 

«Mare to come>> 

Cover how lo prograiii the various frobs from the Unibus, 
inUliil izat ion. map structure. 
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The Xbiis is the standard 32 bit wide data bus for the CADR processor Main 
memory and high speed peripherals such as the disk control and TV 
display are Interfaced to the Xbus. Control of the Xbus Is similar to the 
,1ln,'l' 11 l-hat, transfers; are positively timed and (as far as the devices are concerned) 
asynchronous fho bus 1s terminated at both ends with resistive pullups of 390 ohms to 
ground and 180 ohms to +5 volts, for an effective 123 ohm termination to +3 42 volts 
At ground, each termination draws 28 ma. for a total load of 56 ma. The bus Is open" 
collector, and may be driven with any device capable of handling the 56 ma. load The 
rucommonded driver is the AMI) 26S10, which also provides bus receivers 




). the 
t 
remains 



device may assort -XBUS.IGNHAR to notify the bus master that the transfer should no 
be checked for correct parity. The responding device then asserts -XBUS.ACK. which 
asserted until the -XBUS.RQ signal Is removed by the master. 

Write regucsts proceed identically, except that the master asserts -XBUS. WR and 
the data to be written on the -XltUS lines along with the address lines. All bus masters 
are required to produce good parity data on writes. 

Deskewing delays are the responsibility of the bus master. In particular it 
IS the rospons ibil iiy of the bus master to assert good Address . write, and data lines 
ail ns. prior to asserting -XDU5.RQ. and these lines must be held until the -XBUS.ACK 




. RQ Is no longer asserted. 
Normal bus master arbitration between the CADR processor and the Unlbus 
requests is handled by the bus Interface. Devices on the Xbus which must become 
bus master, such as the disk control, do so by asserting the -XliUS.EXJRO signal. 
When the bus becomes free, the bus interface responds by asserting -XUUS.EXrGRANT, 

v.M. ^^y?,^„..',f w^'^y '^''^'netl between bus master oeviccs on the Xbu.s, coming in on the 
-XIHJo.tXK.RANI.IN pin and leaving on the -XBUS .EXIGRANl .0111 pin. Within each device 
the decision is made whethsr or not to pass the grant onto the next device. Unlike the 
Unibus structure, the decision on whether to pass grant and the act of becominq 
bus master happen synchronously with a master clock signal distributed on the -XBUS. SYNC 
1 Ine . 
r ,,< "H*'" *'r'*®v.tF.f i!!'J^^^°5 ^ reguest. It immeriiat(?ly asserts -XBUS.EXrRQ. At the 

,1 IIP, ''29.'-^°' -^Ul'S.SYNC 11 clocks the request signal into a D flip flop which we will 
can RFg.SYNC. When -XHUS.F XIGRANI . IN goes low, the device asserts -XBUS. EX t GRANT OUT 
unless It has oUher the RED. SYNC flip flop set, or is already the bus master At 
M^r' i'Sfi fa'ling eily-' of -XHU5.SYNC the device which has both -XBUS .t XTGRANT. IN and 
Khg.iYNC set becomes bus master, the device should immediately assert -XBUS BUSY an 




Signal review: 

data lines: 

-XBUSO through -XBUS31 

-XBUS. PAR 

-XBUS.IGNPAR 



address linos: 

-XADDRO through -XADDRZl 

-XADDR.PAR 

cycle control lines: 

-XBUS.RQ 

-XBUS.ACK 

-XBUS.WR 

mastership control lines: 

-XBUS. BUSY 

-XBUS.EXTRO 



-XBUS.EXTGRANT.IN 
-XBUS. tXTGRANT. OUT 



Misce 1 laneous: 
-XBUS.lNIl 

-XMUS.SYNC 



32 data lines, low when data Is a one 

parity of the 32 data lines. Required for writes 

ignore parity signal, may be asserted by any 
device for a read 

22 address lines, low for address bit a one 
«th1s needs to be decided... 'is this requ1red7» 



Assorted by the master to request a read or write 
Minimum of 80 ns following stable -XADDR, -XBUS. WRITE 
and -XBUS data 

Asserted by the slave in response to -XBUS.RQ 

No delay necessary following assertion of good read data 

Asserted by the master during a write cycle. 



Asserted when a device other than the bus Interface 
is bus master. Only the bus Interface examines this line. 
Asserted on a -XBUS. SYNC clock edge, dropped asynchronously 
after -XBUS.ACK drops 

Asserted when a device other than the bus Interface 
wishes to liecomn bus master. 

Assorted asynchronously, may be removed asynchronously 
after the device becomes master, but before dropping 



-XUUS.BUSY 



The daisy-chained mastership grant signal. Must be pulled 

up with 180 ohms to VCC in the device. 

Asserted initially by the bus interface, synchronously 

with the -XBUi.SVNC edge. Ihe signal may be subject 

to synchronizer lossagc, since it is a clocked 

version of -XUUS.fXIHy which is not synchronous with 



When low. resets all devices, Ihis is low during power 
on anil off, and when the machine is reset. 

.'.yfr( III oil i/tiL ion clock for maslershlp passing and other 
(l('s I riMl |)iir|K)i(;s . 

DuvicL'b bocoMii.' bus mas Loi syiicliionous with the edge of 
Lliis siijiicil. lliu rcgucsl will norm.-plly follow the 
ediju by 80 ns. 

Driving Ihii low reiiuosls an inI.eriupL. 

All (lev ites arc rc'i(ii iicil to in i I. i h I i /i' to a non- inlorriipt 

etialilu tonditioii. and arc lotiHircd l.o tiavt; interrupt 
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enable and disable bits which can selectively enable 

interrupts from that oevice. The "requesting Interruot" 

state must be readable in one of the device control 
register bits. 

XBUS. POWER. OK This line is HIGH when power 1s stable. It remains low 

Tor «Kx» seconds after power comes on, and goes low 
«xx» seconds before power is turned off. 



